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1. GENERAL

The TC8831F is a single chip CMOS LSI for voice recording / play-back using the ADM ( Adaptive
Delta Modulation ). It composes a voice recording system with a dynamic RAM for voice memory and
an audio circuit including a microphone, speaker, amplifier, ete. as an external circuit.

2. FEATURES

[0 DRAMs ( Dynamic RAM ) are used as a voice data memory up to 4 pieces of 256 Kbit, 4 pieces of
1M, or 4 pieces of 4M.

O It's connectable to microprocessor easily and controlled by 13 kinds of command.
0 Capable of recording/ play-back maximum 16 phrases at the manual control.

O Various switch controls are available for manual control and optimum contrel method can be
selected according to application.

O 4 kinds of bit rates ( 32K, 22K, 16K, 11K bps ) are provided.

O Recording / play-back time is up to four minutes and sixteen seconds ( with four 1Mbit DRAMs
and bit rate to be 16K bps).

[0 Voice trigger start function at recording.

[0 On-chip microphone amplifier for recording and band-pass filter for play-back. Two kinds of band-
pass filter cut-off frequencies are available.

0 On-chip ceramic oscillation circuit for recording / play-back.
1 Single 5V power supply.
O 80-pin mini flat package.

° The bit rate means the number of bits per second to be used.
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3. BLOCK DIAGRAM
3.1 TC8831F Block Diagram

VDD V551, VSS2

A0~A10 DIN,DOUT  MICIN
~—C O

Cl  C2 MICOUT  ADI DAO

T T T 12457 11

. AMP,
- DRAM INTERFACE y I
ADM ANALYSIS /
ADDRESS COUNTER |k SYNTHESIS CIRCUIT D/A
———>1 CONVERTER |
VOLTAGE
FOLLOWER
STOP ADDRESS REGISTER < I
TIMING GENERATOR
< INDEX REGISTER Nl CO ITROL CIRCUIT
|y
REFRESH COUNTER l
STATUS BAND-PASS
1 REGISTER FILTER
OSCILLATION
CIRCUIT CPU INTERFACE

XIN XOouT EQs, PB, M1, M2 D0~D3 CERD,WR  CPUM,RS1,RS2 FILIN  FILOUT
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3.2 Block Diagram Description
(1) Address counter

The 24-bit counter to indicate address of the external DRAMs. Values can be set or read by
commands at the CPU control ( Note ).

(2) Stop address register

The 24-bit register to indicate address to stop recording / play-back. Values can be set by
commands at the CPU control, but can not be read.

(3) Index register

The register to indicate address of the index area on DRAMs in the label index mode ( Refer to
section 5.6 ).

(4) Refresh counter
The 10 - bit counter to refresh the external D-RAMs,
(b) Status register

The 4-bit register which shows the status of TC8831F, When RD terminal is L label, TC8831F
gives this contents to data bus at the CPU control,

(6) CPU interface

The interface circuit for the external microprocessor. This circuit has also the chattering
elimination circuit in the manual control. This chattering elimination circuit has an effect on RD,
‘WR and CE terminals ( Start and Stop ).

(7) Microphone amplifier

Output of MICOUT terminal is biased to Vref level, and can be connected directly to ADI
terminal.

(8) Band-pass filter
On chip the I’st order high-pass filter and 2’'nd order low-pass filter.

¥ Note There are two controls available for the TC8831F, the CPU control. and the manual control using
switches, ete.
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33 Example of Voice Recording System
3.31 CPU Control Type

AMP. SP.

MIC.

Dq 0.0t [ ——Eﬂ:]
zez 1 uF, [l llm

T [

MICIN €1 c2 |\Och|JcT ADI DAO FILIN FILOUT
AO~A10 >
om— LS bouT |
DIN
cPU CE S
5 AO~AI0 1 osekit,
- —-| DIN 1Mgit,
4Mbit
WR pouT S
| WRITE
TC8831F
CAS RAS
XNote 2 f
CPUM AT
Vpp CAIS1 i RAM;
2 = |
2
%Note 1 VD,.D —211—> RS1, RS CAS4
Visy | —5>|mim2 RAS
WE
DRAM
(Max. 4pcs.)
XIN XouT ACL  Vref
655kHz
e o Lo
1uF
* Ng:g; 2;15‘1~(—§_%*—521-M1 . M2 ) Refer to section 4. 2 Terminal Functions
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3.3.2 Manual Control type
AMP. SP.
MIC

” o.o1pF_[_:Lr 71;[(]

10kQ
=zzz 1 uf:
e VDD + | +H | | I

MICIN C1 Q2 f(\)/llIJ(_Zl_ ADI DAO FILIN FILOUT
—0 4
Select of phrases ~o— po~D3 AO~A10 >
—© . | |
. DOUT | |
Start /Stop O O——f R DIN
Pause /Stop S o—|TE AO~A10 | 256Kbit,
o2 Ll |
Bit Rate ~o—4epso.Best | Vo 1P
DOUT
—O
. o | WRITE
Rt 0| MREC TC8831F
. ¥ Note 2 C/’; RAS
Speak/ [ O~~o— quier TAST
No sound O Q f i RAM,
CAS3
v 2 RAS
DD —
%Note1 D { 3 RS1,RS 2 W
551 ——] M1, M2 DRAM
CPUM {Max. 4pcs.)
XIN xout Vref
655kHz
0 1uF
:I/;OOprZ:E 1,UFI
777
® “g:g; CR——SA1S‘1,BS———£‘S4M1‘ M2 ) Refer to section 4. 2 Terminal-Functions
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PIN ASSIGNMENT

Pin Connection

RAS

TT—1WE

WR

"RD

[TT __JTEST
[T 3 XOouT
T XIN
o —
[T EOS
[T ENDLS
[T JQUIET
T 8PSt
[T BPSO
[TT ___1MREC
WET—TE

45
DIN C117]46 30{I1_—_—_10D3
DOUT C—IT] T D2
AQ 1T (T1T 1D
A1 1T ' TT D0
A2 T {1 CHAT
vssy 11 (11 1 CPUM
A3 C—TT] T ACL
VDD [T TOP VIEW I TT_—1VvDD
A4 CIT] FTTIN.C
A5 T TT—IN.C
A6 [T} m —
A7 T T13 (T 1 FILOUT
A8 11 [T1___3FILIN
A9 1T T3 DAO
A10 C”IT1]60 16 L1 ADI
1 15

CAS4 [T
1% —
[V —
SR —
RS2 I}
235 | ——
Vv §s2 [T
Vref T
MiCIN T
C1 1

CAS3 1]

CAS2

CAS1

C2 1T
M COUT 1T
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4.2 Terminal Functions
Structure
name | no Manual control CPU control Functional explanation
170 Pull-up/ i/0 Pull-up/
down down

CAS1 1 Out None Out None Column address strobe output terminals for

CAS2 2 DRAMs.

CAS3 3

CAS4 4

M1 5 In None In None Input terminals for programing number of

M2 6 DRAMs.

Number| M2 M1
1pc. 0 0
2pcs. 0 1
3pcs. 1 0 O=Llevel
4pcs. 1 1 1=H level
RS1 7 In None In None Input terminals for DRAM capacity selector.
S2 8
R Kind RS2 RS1
256k 0 0
™ 0 1 0=Llevel
4M 1 0 1=Hlevel
VSs1 9/ Power - Power - Power supply terminals to be connected to
51 Supply Supply ground. VSS1 is for digital circuit and VSS2

VSS2 10 is for analog circuit.

Vref 11 110 - 1/0 - Terminal for connecting the capacitor to the =
reference voltage circuit of the on chip Op-
amp.

MICIN | 12 In None In None Input terminal for on-chip MICAMP( First
stage ). Microphone should be connected to
this pin through capacitor.

1 13 Out None Out None Output terminal for on-chip MICAMP( First
stage).

c2 14 In None In None Input terminal for on-chip MICAMP ( second
stage ). C1 should be connected to this
terminal through capacitor.

Mic 15 Out None Out None Output terminal for on-chip MICAMP (

ouT second stage).

ADI 16 In None In None Input terminal of the voice analysis circuit.
Connected to MICOUT. Otherwise, signal
should be inputvia a coupling capacitor.
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Structure
name | no. Manual control CPU control Functional explanation
170 Pull-up/ /0 Pull-up/
down down
DAO 17 Out None Out None Output terminal of the voice synthesis
circuit with voltage follower. Output signal
is biased to 1/2 VDD. No voice appears at
recording and when the quiet is specified.
FILIN 18 In None In None Input and output terminals of the on-chip
FILOUT [ 19 Out Out Band-Pass Filter.
LPF 20 In None In None | Input terminal for cut-off frequency selector
of the on-chip low-pass filter.
VDD | 23/ | Power - Power - Power supply terminals to be connected to
53 Supply Supply positive.
ACL 24 In Pull-up In Pull-up | Inputterminal for resetsignal.

CPUM | 25 In None In None Input terminal for mode change. Fix to low
level at the manual control mode, to high
level at the CPU control mode.

CHAT | 26 In None In None Input terminal for chattering waiting time
selector of manual control mode. At high
level, the chattering waiting time becomes
610us, which is suited to CPU control. At
low level, it becomes 16ms, which is suited
to SW control.

DO 27 In Pull- 170 None In the CPU control mode, these are
D1 28 down bidirectional data bus for commands or
D2 29 Note2) status between CPU and TC8831F. In the
D3 30 manual control mode,-used as the phrase
select input terminals and specify 16 phrases
from phrase No. 0 to 15.
CE 31 In Pull- In None In the CPU control mode, input terminal for
down chip enable. In the manual control mode,
Note 2) used for STOP input of recording and PAUSE
/STOP input of play-back.
RD 32 In Pull- tn None | In the CPU control mode, input terminal for
down read strobe ( DO to D3 ). In the manual
Note 2) control mode, used for START / STOP input
of recording / play-back.
WR 33 In Pull- In None In the CPU control mode, input terminal for
down write strobe ( DO to D3 ). In the manual
Note 2) control mode, used for START / STOP input
of recording / play-back. ( voice triggerstart
at recording ).
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Structure
name | no. Manual control CPU control Functional explanation
170 Pull-up/ /0 Pull-up/
down down
MREC | 34 In Pull- In None Input terminal for recording / play-back
down select in the manual control.
Note 2)
BPSO 35 In Pull- In None Input terminal for bit rate select in the
BPS1 36 down manual control.
Note 2) Bit rate BPS1 BPSO
11K bps 0 0
16K bps 0 1
22K b 1 0
i 0=Llevel
32K bps 1 1 1=Hlevel
QUIET | 37 In Pull- in None Quiet specifying input at time of the
down manual control. When this pin is set high
Note 2) level , DAO output is muted. When set low

level , voice is output. When CPUM=L ,
CHAT =H, the internal pull-down resister is
connected.

ENDLS | 38 In Pull- In None Input to designate endless recording.
down
Nole 2)

EOS 39 Out - Out - Output terminal for end of speech.

Gives high level signal under the recording /
play-back waiting and the voice trigger
waiting, and low level signal under the
recording / play-back.

PB 40 Out - Out - Play Back output terminal.

Output high level signal in the reproducing
more and low level signal in the recording
mode. Attime of the manual control, input
is given. At time of the CPU control , this
terminal change when the REC command or
NOP command is input. The terminal is at
high level immediately after reset.

XIN 41 In - In - Input and output terminals of the Ceramic
. XOUT | 42 Out Out oscillator ( Connect a 655kHz Ceramic
resonator and capacitors)

TEST 43 In None In None Input terminal for test circuit. ( Connect to
VSS1.)

note 2) When CHAT =L, Pull-down resistors are connected.
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Structure
name | no. Manual control CPU control Functional explanation
1/0 Puli-up/ 170 Pull-up /
down down
WE 44 Out - Out - Write strobe output terminal for DRAMs.
RAS 45 Out - Out - Row address strobe output terminal for
DRAMs.
DIN 46 In Pull-up In Pull-up |.Datainputterminal from DRAMs.
Connect to DOUT terminal of DRAMs.
DOUT | 47 Out - Out = Data output terminal to DRAM:s.
Connect 1o DIN terminal of DRAMs.
AC 48 Out - Out - Address output terminals for DRAMs.
A1l 49
A2 50
A3 52
Ad 54
A5 55
AG 56
A7 57
A8 58
A9 59
A10 60
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5, SPECIFICATIONS
5.1 Recording / Reproducing Part
System ADM system
D/A Converter 10-bit voltage type
Bit rate 32K/22K/16K/ 11K bps
Number of max. Atthe.manual CONLIOl sroreersrnmsantiniititniariisccinaen veeenes 16 phrases
phrases Label index mode at the CPU control «eeereseessneae + 64 phrases
Direct mode at the CPU control «sssesessesminssciinecinn No restriction
Address counter 24 bits On-chip counter to refresh DRAM

5.2 Others
Microphone
amplifier Two-stage, Gain = 46dB (TYP.)
Filter On chip filter for 2'nd order low pass + 1'st order high pass
2 kinds of low pass filter cut-off frequencies
Up to 4 pcs. of 256K bit, or 4 pcs. of 1M bit.
Example of usable DRAM
RAM for storing voice 4AM DRAM °TC514100xL
data
1M DRAM °TC511000Ax
256K DRAM *TMMA41256Ax
Oscillation frequency | 655 kHz ( ceramic oscillator)
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5.3 Operations and Functions

‘When composing a voice Recording / play-back system with TC8831F, control method is classified
into the CPU control and the manual control using switches, etc, also the internal status of TC8831F

is shown below.
5.4 Manual Control
5.4.1 Selection of Phrase

Using 4 input terminals of DO~D3, The recording / play-back of maximum 16 phrases can be
performed. Before starting the recording / play-back, Phrase No. should be specified in 4bit code.
Phrase number are as follows, and can be selected at random.

Table 5.1 Phrase No.

Terminal name | (MSB) (LSB)
Phrase No D3 D2 D1 DO
No. 0 0 0 0 0
No. 1 0 0 0 1
: : : : : 1=H Level
No. 15 1 1 1 1 0=L Level

Recordin Recording is made in order of phrase NO. 1. NO.8. NO.3

Phrase 0001(NO. 1) ><Phrase 1000(NO.8)><Phrase 0011(NO. 3)

Play-back Play-back is made in order of phrase NO. 8. NO.1. NO.3

Phrase 1000(NO. 8) >< >< Phrase 0011(NO. 3)
Phrase 0001(NO. 1)

Fig.5.1 Example of phrase selection
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5.4.2 Selection of Bit Rate

The TC8831F can use 4 kinds of bit rates as shown in Table 5. 2, 11K, 16K 22K and 32K bps,
which are selected by BPSO and BPS1 terminals. Since a bit rate is independently specified for sound
recording and play-back, it is possible to change reproduced voice o slow or fast speaking., However,
the recorded phrases are reproduced at low tone as a tape recorder when slowly spoken and at high
tone when rapidly spoken.

Table 5.2 Bitrate

Jerminal name
) BPS1 BPSO
Bit rate
11Kbps 0 0
16Kbps 0 1
22Kbps ! 0 1=H Level
32Kbps 1 1 0=L Level

Selection of phrase and bit rate is decided when RD or WR terminals are set at H
level ( Startinput ) and when releasing the Pause state.

5.43 Recording

The TC8831F has the 24-bit address counter, and voice data is written into DRAMs from the
address designated by it's value, When the recording newly, first, it is necessary to reset the address
counter by ACL signal.

Setting the MREC terminal to II level results in the recording waiting state. When the RD
terminal goes to H level ( Start input ), the recording starts and the address counter is added
successively, Further, when the WR terminal is set to H level, input of a signal over the trigger level
( Refer to section 5.7.1 ) to the ADI terminal leads to starting recording. When the CE, RD or WR is
set at H level ( Stop input ) or when the value on the address counter reaches the maximum address (
Refer to section 5.8 ) of DRAMSs, The recording is stopped. Since this maximum address is changed
with the RS1, RS2, M1 and M2 terminals, the full capacity of DRAMs can be effectively used.

However, when the DRAMs capacity is fully used, subsequent recording is not allowed to protect
the data stored previously in DRAMs. Therefore, the address counter should be reset by the ACL
terminal before new recording.

When the recording starts, a value of the address counter at the start (Start address ) and when
the recording ends, that at the stop ( Stop address ) are automatically written into a part of DRAM,
respectively ( Refer to section 5.6 ).
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5.4.4 Play-back

Setting the MREC terminal to L level results in the play-back wailing state. When the RD or WR
terminal is set at I level, the TC8831F starts the play-back after loading the start address and stop
address, which have been written at the recording, into the address counter and stop address register,
respectively.

The play-back is stopped when the RD or WR terminal is set at H level or when the value of the
address counter agrees with the stop address. Further, when the CE lerminal is set at H level during
the play-back, the play-back is paused. Play-back is continued when the RD or WR terminal is set at
H level under this condition. In additlion, when the CE terminal is set at H label again under the
pause state, the reproducing ends and the system is returned to the play-back waiting state.

DO, D2, BPSO, BPSY H —
(PHRASE. BIT RATE) L —
01,03 H —
{PHRASE) L -

MREC ) Chattering by Switch
(RECORDING / H : U‘”‘I
PLAY-BACK) L -

RDorWR H —
{START} L —
E,EOIW_R— H —

(STOP) L -

SO o WU B T

- e
RECORDING PLAY-BACK

PB H —
Lo—

Fig.5.2 Recording/Play-back at phrase No.5, bit rate is 32Kbps
Refer to section 5.6 Label index mode, addition of phrases and change of phrase

contents when many phrases are involved.
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54.5 Details of Start/ Stop

- At the Manual control, start / stop of the recording / play-back are controlled by RD, WR and CE
terminals. These terminals have many functions and various operating methods are selectable
according to applications.

Operations when H level signals are applied to the terminals under various state may be
summarized as follows.

Table 5.3 Status change table at the manual control

State Input RD(START/STOP) WR(START /STOP) CE (PAUSE /STOP)
Recording Starts recording. (A) Placed in the voice trigger waiting | ept in the recording waiting
waitin state. The recording starts when a state
9 signal over the trigger level is -
inputto ADL (B)

Voice trigger Returns to the recording waiting | Returns to the recording waiting | Returns to the recording waiting

waitin state. state. state.

9 Address counter advances at max. | Address counter advances at max. | Address counter advances at max.
+400( HEX). (C) +1(HEX). (D) + 1(HEX). (E)

Recording Stops recording and returns to Stops recording and returns to Stops recording and returns to
the recording waiting state. (F) the recording waiting state. (G) | the recording waiting state. (H)

Play-back Starts play-back. (1) Starts play-back. (J) Keptin the play-back waiting

waiting state.

' Play-back Stops play-back and returns to the | Stops play-back and returnsto the | Placed in the play-back pause
play-back waiting state. (K) play-back waiting state. (L) state. (M)

Play-back pause Releasing the play-back pause Releasing the play-back pause Releasing the play-back pause
and returns to the play-back and returns to the play-back and returns to the play-back
state. state. state.

( Play-back continuous }( N ) ( Play-back continuous }{ O) ( Play-back continuous }{ P)
EOS=H )

PB=L

Voice y

Recordin Recording) E9S=H

EOS=1L
EOS=1 (AGLH)

RD =H,MREC=L

WR=H
MREC=H

WR =H ,MREC=L
RD =H, MREC=H

1.0)

EOS=L
Play-back) pg=H

Fig.5.3 Statuschange at the manual control

395

This Material Copyrighted By Its Respective Manufacturer



|T08831 F-16 - B 9097249 0025079 3L7 EETOS3

TOSHIBA (UC/UP) 3

[: Yy E D
Example 1. In case of providing the switches for record / play-bacl, start and pause operations in recording /
play-back over 2 phrases.
START 5—| 7B MIciN |—f=——(MIC.
PAUSE/STOP o—TF AMP.
00 FILOUT ——12:[(] sp.
PHRASE i TC8831F

D03 A0~AY
REC/PLAY MREC DIN, DOUT

RAS DRAM
TAS

WE >
Fig.5.4 Switches connection 1
Example 2. In case of providing the switches for recording / play-back and start operations in recording / play-
back over 2 phrases.
Vop
START/STOP o——RD
REC/PLAY MREC
PHRASE DO
i
Fig.5.5 Switches connection 2
Example 3.

In case of providing the switches for recording / play-back start operations in recording / play-back
only 1 phrase.

RECORDSING START/ O_E 75

MREC
& o—0o|WR
D0

PLAY- Bé\CK START/

Fig.5.6 Switches connection 3
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5.4.6 Chattering Elimination Circuit

At the manual control, the chattering elimination circuit is actuated to prevent from malfunction
due to the switches connected to the RD, WR and CE terminals.

RD ,WRandCE

teh ton t toff L min. 16 ms | min. 16 ms
! - l ! 2 l { H min. 610 us | min. 610us
(cPum=1) fak=655kHz

Fig.5.7 Chattering elimination circuit
Start and stop signals should be applied stably for more than ton and torp. This periods can be
changed according to setting of the CHAT terminal.
5.4.7 Start/Stop Input and Internal State

Phrase No. , bit rate and recording / play-back status are read at the leading edge of internal start

pulse. An internal start pulse has a concern with an external start input as Fig.5.8, The tsap
depends on the setting of the CHAT terminal,

(RD or WR) ]
start ¥ L | char |50
SAD —]________ min max
Internal start pulse ‘ L. 16ms | 32 ms
Internal state H 16 32

HS s

(Phrase No. etc) >< oLk = 655 kHz

Data Holding K
 ——— e Y

Fig.5.8 Internal pulse

It is possible to input externally DO~D3 ( Phrase ), BPS0, BPS1 ( Bit rate ), MREC ( Recording /
play-back ), RD or WR ( Start ) as shown in Fig.5.9.

D0~D3, BPSO,

QVALID DATA
8PS1, MREC /////////”
RD or WR(Start) Simultaneous input possible.
({1
Internal start pulse I i

CE, RD or WE(Stop)

— I
EOS 4 I—‘
Internal stop pulse _—_—‘l I i
55 % Don't care

Fig.5.9 How to give start and stop input

397

This Materia

Copyrighted By Its Respective Manufacturer



I TC8831F-18

5.4.8

398

M 9097249 0025081 TL5 EETOSI

EOS Delay Time at Manual Control

(Start)
_ Sto
D ton . (Stop)
o . U,
EOS ¥
tep1 ’i " /]
‘ teD2
Fig.5.10 Timing of EOS at manual control
Table 5.4 Delay time of EOS at manual control
(1) CHAT=L
SYMBOL ITEM CONDITION MIN TYP MAX UNIT
RD ( Start of
rec(ording ) - - 20960/fcuk
teDy EOS Delay Time 1 N
RD( Stg;tcﬁf) play - - 22000/ feik | goc
tep2 EOS Delay Time 2 CE/RD/WR({Stop) - - 20960/ fCLK
ton pulse width CE/RD/WR 10480/fc i - ~
(2) CHAT=H
SYMBOL ITEM CONDITION MIN TYP MAX UNIT
RD(Start of
£0S Delay Time 1 recording ) - B 400/ fak
1ED1 elay Time D(Start of play-
RD( tbratcﬁ) piay - - 750/ fek
CE/RD/WR
(Stop of - - 460/ fak
recording)
. CE/RD/WR sec
tep2 EOS Delay Time 2 (Stop of  play- _ _ 1407 feuk
back)
ton pulse width CE/RD/WR 400/ foik - -
fcuk = Oscillation frequency (Hz)
5.1.9 Pulldown Resistors

In the manual control mode , the internal pulldown resistors are connected to input
terminals such as start input, bit rate change over terminals, etc. and in all other
cases , they are connected. Input terminals that are pulled down when CPUM =1L and
IC}ESES:L are as follows : DO~D3 ,RD, WR, CE, MREC, BPS0, BPS1, QUIET,
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5.5 CPU Control

At the CPU control, the operation is controlled by 13 kinds of commands and a CPU can read the
status of TC8831F by 4bit status register.

In addition, the TC8831F has the ADDRESS OVERFLOW DETECTOR ( Note 1) and ADDRESS
COMPARATOR FLIPTFLOP ( Note 2 ) which control the recording and play-back operations.

(Notel) ADDRESS OVERFLOW DETECTOR +++++++----+-=-=:«  Refer to seclion 5.5.5
(Note 2) ADDRESS COMPARATOR FLIPFLOP:++++-+++++-+-+  Refer to section 5.5.6

The stop-group commands described hereinafter denote STOP, START and TRIG commands in
the recording, START and TRIG commands in the play-back, and STOP command in the play-back
pause.

5.5.1 How to Write Commands

As shown in Fig.5.10, Qusing RD pulse, read status from TC8831F and check BUSY flag @If not
busy state, after setting up command in DO~D3, write a command using WR pulse. In case of such 3
nibble commands as LABEL, ®after rechecking BUSY flag by RD pulse, @write the 2nd and 3rd
nibbles.

After the 1’st and 2'nd nibbles of a 3 nibble command, other commands can not be written.

This also applies to 7 nibble commands like ADLD1 and ADLD2.

How to write DTRD and ADRD commands, refer to section 5.5.13

E TN /N [N /N [N/
TN/ _\_/\_/

WR

Check for busy \ Take into the inside

(0] command Q@ \@ @
@ Check for busy

%( Output state

Fig.5.11 How to write command
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5.5.2 Commands of TC8831F
() NOP(1NIBBLE) D3 DO

No operation. But under the recording waiting state, this command sets into the play-back
waiting state. In addition, this command is used to reset REC and OVR flag in the status register.

(2)  START(1nibble) p3 {ofJoJof1]po

This command is used to start the recording / play-back in the DIRECT MODE from the address
shown by the address counter. When this command is executed under the recording / play-back,
the recording / play-back is stop. Further, when executed under the play-back pause state, releases
the pause and starts to continue the play-back.

(3)  STOP(1nibble) p3 [ofo]1]o]po

When this command is executed under the recording, the recording is stopped. If during
recording by the LABEL command, a value of the address counter is written into the INDEX
AREA of DRAM as the stop address. Further, during recording with the ENDLS terminal at H
level (ENDLESS MODE ), the contents of the address counter are transferred to the stop address
register. this command is executed under the play-back, the system Lo play-back pause. The play-

back is stopped if this command is issued again under the play-back pause.

(4)  ADLD1 (7 nibbles) p3 [ofo]1]1]po

Sets the successive 6 nibbles data in the address counter, Resets the ADDRESS
COMPARATOR FLIPFLOP,

(65)  ADLD2 (7 nibbles) p3jo]1]o]o]po

Sets the successive 6 nibbles data in the stop address register. Sets the ADDRESS
COMPARATOR FLIPFLOP.

(6)  CNDT(2nibbles) p3f{of1[o]1]po

Specifies bit rate and silent output with the successive 1 nibble data. When the quiet output is
specified, the DAO terminal is placed at Vref level by force.

(1) LABEL(3 nibbles) p3|o]1]1]o]po

Specifies Phrase No. by the successive 2 nibbles data and starts the recording / play-back,
When this command is issued under the recording waiting state, the contents of the address
counter and bit rate are written inlo the INDEX AREA of DRAM, and then it becomes the voice
trigger waiting state. When a signal over the trigger level is applied to the ADI terminal under
this state, a recording starts. In the play-back waiting state, starts the play-back after reading
start address, stop address and bit rate from INDEX AREA of DRAM.
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®  ADRD(Lnibble) D3 Do

Reads the contents of the address counter. The contentis are come out by 4 bits at a time from the
high order address side against 6 successive read accesses. During this period, the contents of the
status register can not be read. Next command should nol be issued without performing 6 read
accesses.

(9)  REC(1nibble) p3f1]ofo]ofpo

Changes the playing-back wailing state to the recording waiting state. Return from the
recording waiting state to the play-back waiting state by the NOP or CLEAR command.

(10) DTWR(2nibbles) p3 [1]o]o]1]po

‘Writes 4 bits of the successive 1 nibble data into DRAMs from the address shown by the address
counter, the address counter is increased in 4 addresses.

(11)  DTRD(1nibble) D3 Do

Reads out data of DRAMs in 4 bits data from the address shown by the address counter for the
successive one read access. During this period, the contents of the status register can not be read,

the address counter is increased in 4 addresses. During the recording waiting state, this command
should not be issued.

(12) TRIG (1nibble) p3 [1]o]1]1] oo

Starts the recording / play-back in the DIRECT MODE from the address shown by the address =
counter. This command issued in the recording waiting state leads to the voice trigger waiting
state, and only when a signal over the trigger level is applied to the ADI terminal, recording starts.
‘When this command is issued in the play-back waiting state, the play-back is started immediately.
All the other functions are identical to those the START command.

(13) CLEAR(1nibble) p3 [1]1]o]o] o0

In addition to the functions of the NOP command, this command clears the address counter and
bit rate, and inhibits the ADDRESS OVERFLOW DETECTOR.

Under the recording / play-back and play-back pause, any command other than
START, STOP and TRIG should not be issued.
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Table 5.5 Command list

1'st nibble 2'nd nibble 3'rd nibble | 4thnibble | 5thnibbie | 6thnibble [ 7th nibble
D3 D2 D1 DO D3 D2 D1 DO D3—DO D3—DO0O D3—D0 D3—D0 D3—DO
NoP 0 0 0 O — - — — —_ —_—
START 0 0 0 1 —_ —_ —_— — _— —_
STOP 0 0 1 0 — — — — — —
ADLD1 0 0 1 1 A23 A22 A21 A20 | A19—~A16 | Ai5—A12 | A11—A8 A7—A4 A3—A0
ADLD2 0 1 0 0 $23 522 521 520 $19—516 $15—512 S11—s8 S7—54 5350
CNDT o 1 0 1 * st BR1 BRO Bitrate sr1 | BRO
sL 11K bps 0 0
sourd | o 16K bps o | 1
Silent 1 22K bps ! 0
32K bps 1 1
LABEL 0 1 1 0 |* * LBS LB4 | LB3—LBO LB = Phrase no.
ADRD [0 1 1 1 1'st read 2'ndread | 3'rdread 4th read Sthread 6th read

A23 A22 A21 A20 | A19—A16 | A15—A12 | A11—AS8 A7—A4 A3—A0

REC |1 0 0 0 — —_ —_ — — —

DTWR 1t 0 0 1 |Bn Bn+t Bn+2 n= Contents of the address counter before executing

command.
Bn+3 Bn = Data to be written into DRAMs. Addressed by n.
DTRD 1.0 1 0 1'stread n= Contents of the address counter before executing
command.
Bn Bn+1 Bn+2 g, patato be read from DRAMs. Addressed by n.

Bn+3

TRIG 10 1t 1 —_ — —_— _— -_— —_—

CLEAR 1 1 0 0 —_ _— —_— — —_— —_

=Don't care

A waiting lime of 122 is required between issuing the ADRD / DTRD commands and reading
the first nibble dala, {fe)c=655k112)
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5.5.3 Status Register

The status register consists of 4 bits. When the RD terminal is set to L level at the CPU control,
data of the status register is came out to DO~D3 terminals and the internal operating status of the
TCB8831F can be checked. Each flag of the status registler is explained in following ( Table 5.6 ).

1) BUSY flag
When this flag is set, it indicates that the TC8831F is in reset slate or processing a command

internally. Don’t give any command from microprocessor. If the command is given, the internal
status may possibly becomes uncertainty.

(2) EOS flag

This flag becomes set under the recording / play-back waiting state, and reset during recording or
play-back. The value is the same as a value appeared at the EOS terminal.

3) REC flag
Becomes set when the REC command is input executed. Reset by the NOP and CLEAR
commands.
@ OVR flag

1t is indicated that the recording ends as the address counter exceeded maximum address of
DRAMs under the recording by LABEL command. This status is reset by NOP and CLEAR
commands.

Table 5.6 Statusregister

Terminals name D3 D2 D1 DO

Status register BUSY EOS REC OVR
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5.5.4 BUSY Flag
Conditions for setting BUSY flag set are broadly classified into the following three conditions.
Further, busy period is shown in the Fig.5.12 and Table 5.8
(1) Reset process
‘When the ACL terminal becomes L level, BUSY flag becomes set. When the ACL terminal

returns to H level again, the internal state of TC8831F is initialized and after all are completed,
BUSY flag becomes reset.

2 Command process

When it is detected that both of the CE and WR terminals have become L level at the CPU control,
BUSY flag becomes set. When the process of command is completed, BUSY flag returns to reset
again. The command process is actually started after return of at least either one of the CE or WK
terminal to H level has been detected. ( The table 5.8 shows period from the CE, WR terminal
returned H level to BSY flag reset ).

(3) Address overflow process

‘When the address counter is overflow during the recording in the LABEL INDEX MODE,
TC8831F automatically stops the recording and executes the same process as that when the STOP
command is accepted. During this period, BUSY flag also becomes set.
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ACL \_/ (Command) - Output BUSY flag

D0~D3 X VAUD ¥ X

C

1
prgng ; 1 l/
RD ‘ E \L__/
t
CE N\ 4
; \_7=f - ;
3 D \
BUSY 7 BUSY Period ;\—71 BUSY Period i\_
(Status register) E E E
Fig.5.12 BUSY timing
Table.5.7 BUSY Period
BUSY Conditions Period (max.) | UNIT
Reset process 20/ fax
NOP, START, TRIG, REC, CLEAR Commands 30/fcx
ADRD, DTRD Commands 80/fak
1'st nibble 30/ foik
CNDT Command
2'nd nibble 40/ fax
1'st nibble 30/fax
ADLD1, ADLD2, DTWR Command
After 2'nd nibble 60/ feik (sec)
1'st nibble 30/ fok
2'nd nibble 20/ fak
LABEL Command
Recording 370/ faik
3'rd nibble
Play-back 690/ fok
Stop-group LABEL INDEX MODE Recording 420/ foik
commands Other (Recording / Play-back) 30/ fak
Address overflow process 340/ fak

feux = Oscillation frequency (Hz)
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5.5.5 Address Overflow Detector

‘When the address counter exceeds maximum address that is determined by the terminals RS1,
RS2, M1, and M2, it is detecled by this detector. It becomes valid only when the LABEL command is
given under the recording.

‘When the address overflow is detecled, the recording is stopped, a value of the maximum address
is written into the index area of DRAM as the stop address, and then the address counter is preset at
address 1000 (HEX ). In addition, the OVR flag in the status register is set. During this procedure,
BUSY flag in the stalus register also become set.

5.5.6 Address Comparator Flipflop

‘When this flipflop has been set, the recording / play-back is stopped if the contents of the address
counter agree with those of the stop address register. When it has been reset, the recording / play-
back is not stopped unlil the STOP command is given. (Exception ;: Address overflow in the preceding
item).

This flipflop is set when the ADLD2 command is given or when the LABEL command is given
under the play-back, and it is reset when the ADLD1 or CLEAR command is given or when the
LABEL command is given under the recording,

5.5.7 Modes in CPU Control

There are two modes about both recording and play-back at the CPU control.

(1) DIRECT MODE Designate starl/stop address, and bit rate by each
command,
2) LABELINDEX MODI Designate phrase by LABEL command, start /

stop address are written into the some part (Index
area ) of DRAM. Refer Lo section 5.3 LABEL

INDEX MODE.
Be careful that recording by LABEL command is always starled by the voice trigger,
00000H *Index area N Data area
( LABEL INDEX MODE) ( DIRECT MODE)
01000H |- RAM 1 -,
Can be used as data area

3FFFFH

RAM 2
7FFFFH Data area

RAM 3
BFFFFH
FEFEFH RAM 4 L*Index area-- Parameter area]

Fig.5.13 Memory map (In case of 256K DRAM )
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5.5.8 Status Change at The CPU Control
At the CPU control, the TC8831T is controlled by 13 kinds of command. The relations between
the recording and play-back state and commands which are concerned with the recording and play-
back operations are as follows.
Table 5.8 Status change table at the CPU control
Command

Stats START command TRIG command LABEL command STOP command
Recording Starts recording. (A) |Placed in the voice Placed in the voice Keptin the recording
waiting trigget waiting state. [trigger waiting state. |waiting state.

The recording starts
when asignal over the
trigger level is applied
to ADL. (B)

The recording starts
when asignal over the
trigger level is applied
to ADI. (C)

returns to the play-
back state ( Play-back
continuous). (P)

returns to the play-
back state { Play-back
continuous). (Q)

Voi i Returns to the Returns to the Don't give the LABEL |Returns to the

oice trigger ' > . A s A T

waitin recording waiting recording waiting command. recording waiting

9 state. Address counter [state. Address counter state . Address counter
advances at max. +1( |advances at max. + 1( advances at max. + 1(
HEX).(D) HEX). (E) HEX). (F)

Recording Stops recording and Stops recording and Don'tgive the LABEL |Stops recording and
returns to the returns to the command. returns to the
recording waiting recording waiting recording waiting
state. (G) state. (H) state. (lc)]

Play-back Starts play-back. (J) |Starts play-back. (K) |Starts play-back. (L) Kept in the play-back

waiting waiting state.

Play-back Stops play-back and Stops play-back and Don't give the LABEL | Placed in the play-back
returns to the play- returns to the play- command. pause state. (O)
back waiting state. (M) { back waiting state. (N)

Play-back Releasing the play- Releasing the play- Don't give the LABEL |Releasing the play-

pause ack pause and back pause and command. back pause and

returns to the play-
back waiting state
( Play-back stop ). (R)

Play-back
waiting

(G).(H).1)

Play-back) EOS=1L
PB=H

(M),(N)

Fig.5.14 Status change at the CPU contro!
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5.5.9 Example for The Flowchart of Recording / Play-back at LABEL INDEX MODE
1) Recording
CLEAR mand
otf?pmt N [ Address counter reset.
f ! r
In case o REC command i .
changing output e Recording waiting state.
.-thebitrate. =TT | -
5 —
N Eﬁ?g\uTand ~~~~~~~~~ Selection of bit rate.
; L
>Y . .
—  Selection of Phrase. The TC8831F is ready to
LABEéStO’;TJTand ---------- accept the voice trigger when the command
T L. processisterminated.
NO ™ Check recording starts with EOS flag or EOS

terminal.

Check recording exceeds the DRAMs capacity
with EOS flag or EOS terminal.

Decide to stop the recording or not.

Stop-grgbl{:)pcuotmmand """"" Recording stop.

Next phrase ?

i

Fig.5.15 Recording procedure at the LABEL INDEX MODE

---------- Decide to continue next phrase.
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(2) Play-back
5 _
N Poc:trgmand ---------- Play-back waiting state.
; L
LABEL co'mmand [~ Selection of Phrase. The TC8831F§tarts Rlay-
output |7 B back when the command process is terminated.
]
NO 7 coccn S [~ Check play-back starts with EQS flag or EOS
terminal.
YES
[ Checkthe end of play-back with EOS flag or EOS

terminal.

Next phrase? > Decide to continue next phrase.

Note At the CPU control, the bit rate of play-back becomes that set previously at the
recording. Therefore, fast/slow speaking at the manual control mode cannot
be specified.

Fig.5.16 Reproducing procedure atthe LABEL INDEX MODE
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5.5.10 Example for The Flowchart of Recording / Play-back at DIRECT MODE

1) Recording
-
CLEA&?&T‘Tand -------- Address counter reset.
In case of ! ™
changing REC;S{T)E‘fnd -------- Recording waiting state.
the bitrate. oo - -
CNDLS?SLTand """" : Selection of bit rate.
i ~
ADLD d .
;:&,mu?qan --------- Designation of start address.
ADLD2 d . .
outpuf?ﬂ\or?:?) [ Designation of stop address.
START command B .
output(Note2) |77 Recording start.
| L
NO 7 coc—o S~ [ Check recording starts with EOS flag or EOS
terminal.
YES
.......... [ Check the end of play-back with EOS flag or EOS
terminal.
Nextphrase ? = =>-cueee Decide to continue at other or same address.

Note 1 If ADLD2 command is not designated, recording becomes endless state. In this
case, recording should be terminated by using STOP command.

Note 2 When the TRIG command is given in stead of START command, the voice
trigger is activated.

Fig.5.17 Recording procedure at the DIRECT MODE
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) Reproducing
In case of r
changing NOPoclcjatnSg\tand Play-back waiting state.
the bitrate. ——7TTTT ) -
CND'LEC;;)nuTand """""" Selection of bit rate.

]
Y
ADLD1 command

output [T Designation of start address.
Y -
DLD .
Ao&tpifc(ﬂqon::g? """"" L Designation of stop address.
START command [
output (Note2) |7 Play-back start.
[ —
NO [ check play-back starts with EQS flag or EOS
B terminal.

Check the end of play-back with EOS flag or EOS
terminal.

Decide to continue at other or same address.

Note 3 Itis possible to produce the endless play-back when ADLD2 is designated for the
maximum address of DRAM at the recording and omits it at the play-back. STOP
command is used to terminate it.

But, only when four DRAMs are connected.

Fig.5.18 Reproducing procedure at the DIRECT MODE
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5.5.11 Write / Read Data of DRAMs
1) Data write

In case of changing
to discrete address.

ADLD1command | [”  Designation of the write address.
output ( address counter = n)
al ~
DTW%S?;?JTand """"" B Data write mode.
B Output of 4 bits data.
Outputdata [~ ( address counter = n+4)
YES 7 Continue? > Check end of all data write.
NO
Fig.5.19 Data write procedure
(2) Data read
NOP command B "
In case of changing output [ Play-back waiting state.
to discrete address. b 7 L
ADLD1command | [~ Designation of the read address.
output ( address counter = n)
¥ _
D
DTR Oﬁctx;)nur;\and ~~~~~~~~ Data read mode.
__________ [~ Inputof 4 bits data.
Input data ( address counter = n+4)
YES 7 Continue? > l: Check end of all data read.
NO
Fig.5.20 Data read procedure
412

This Material Copyrighted By Its Respective Manufacturer



B 9097249 0025096 44 EETOS3 TC8831 F-33II

TOSHIBA (UC/UP) bY4E D

5.5.12 Read Address

ADRD command is used to read a content of address counter at stop of recording and play-back

Y

ADR%S?&TEmd ---------- [ Address read mode.
}
Inputdata =~ e [ Input of 4 bits data.

Read sixtimes? > --eee [ End of read.

Fig.5.21 Addressread procedure

5.5.13 How to DTRD / ADRD Commands

/( Waiting time for BUSY period { can not read status)

; N\
tes i—[ tRD
. \_/
D0~D3
Command output ata |nput

DTRD
ADRD )% Qutput state

g g3

¥ tpp =60/ fcik, (foLk = 655kHz, trp is about 92.5)
ts =80/ fcLk. (fcLk = 655kHz, tgs is about 124us)
Refer to section 6. 4 AC characteristics, other AC parameter.

Fig.5.22 How to DTRD/ADRD Command
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5.5.14 EQS Delay Time at CPU Control
WR
\ 2 4 \ )
EOS —_—
teD3 )
" teDa
Fig.5.23 Delay timing of EOS at CPU control
Table 5.9 Delay time of EOS at CPU control
SYMBOL ITEM CONDITION MiN TYp MAX UNIT
START - - 50/ ferk
N )
£03 EOS Delay Time 3 LABEL (Play-back) - - 700/ ek
STOP
) (LABEL INDEX MODE) - - 460/feuk sec
tepg £0S Delay Time 4
sTOP
- - 140/ fak
(DIRECT MODE)
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5.6 LABEL INDEX MODE

The recording / play-back methods for manual control and the LABEL INDEX MODE at the CPU
control are described here. ’

At the manual control ( LABEL command under CPU control ), the address is indirectly specified
using phrase number and index area in which TC8831F writes the start addresses, stop address and
bit rate of each phrase. The memory maps of DRAMs in the LABEL INDEX MODE are as follow.

00000H 00000H 00000H
} Index } Index } Index
01000H [--RAM 1 --|J area  01000H [--RAM 1 -[) area  01000H [--RAM 1 | area
3FFFFH FFFFFH 1 3FFFFFH
RAM 2 RAM 2 RAM 2
7FFFFH Data  qpprepy  Data  7FFFFFH Data
RAM 3 area RAM 3 area RAM 3 area
BFFFFH 2FFFFFH BFFFFFH
RAM 4 RAM 4 RAM 4
FFFFFH 3FFFFFH FFFFFFH
256K DRAM 1M DRAM 4M DRAM

Fig.5.24 Memory map in the LABEL INDEX MODE

Maximum address that can be changed varies depending upon type and quantity of connected
DRAMs. In any case, address 0 ( HEX ) ~ FFF (HEX ) are used as the index area, and the succeeding
address 1000 (HEX ) and up become the voice data area.

Start address, stop address, and bit rate are recorded in the index area by the TC8831F at the
recording. And data read out from this area are loaded on the address counter before the play-back.

5.6.1 Recording of Phrase

In performing the recording newly, Reset the TC8831F by the ACL signal or CLEAR command
then address counter is preset to 1000 (HEX ),

A bit rate and a phrase No. are specified and start signal is issued, then the recording starts, The
contents of the address counter ( Start address ) is written into the index area of DRAM before
recording. During the recording, the value of the address counter is increased successively.

‘When the stop signal is issued during the recording, the recording ends and the contents of the
address counter ( Stop address ) and bit rate are wrilten into the index area. There after the value of
the address counter are added with one to prepare for next recording.
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To perform the recording for other phrase successively, phrase No. , is newly designated and the
starl signal is issued ( Fig.5.25 ).

Index
area Data area ‘
Current address counter
Phrase 1 . Phrase 2 l/ Unused :
i
{ !
01000H
Z;hrase 1 A Phrase 2
Stop address Stop address
Phrase 2
Phrase 1 Start address
Start address ( Phrase 1 Stop address +1)
Fig.5.25 In case of recording two phrases
5.6.2 Play-back of Phrase

‘When any recorded phrase No. is selected and start input is given, voice corresponding to that
phrase No. is reproduced. Phrase No. can be designated irrespective of sequence of the recording,
Further, it is also possible to stop speaking by giving the stop input during play-back. Thereafter,
when the start input is given again using the same phrase No. , the play-back is performed from the
beginning of that phrase. It is also possible to pause under play-back,

If the play-back is started by designating phrase No. that was not used for the recording, what
sound is reproduced is uncertain, However, it is possible to stop the play-back by giving the stop
input.

The play-back is started after the start address, stop address and bit rate are set in the TC8831F
from the index area of DRAM. When the play-back ends, the value of the address counter are added

with (+1)
5.6.3 Addition of Phrase

First, reproduce the last phrase at the recording completely so thal the address counter can
indicate the address next to the stop address of the last phrase. Change the play-back waiting state to
the recording waiting state. Don't reset the TC8831T at this time. When the recording is made by
designating any unrecorded phrase No. to be added.

5.6.4 Change of Phrase Contents

To change the contents of phrases that have been once recorded, reproduce a phrase preceding the
phrase to be changed to make the address counter indicate the start address of the phrase to be
changed. ( For example, when phrases have been recorded in order of 5-7-3-6 and the contents of
phrase No. 3 is necessary to change, reproduce phrase No. 7 completely ).

Don’t reset the TC8831F at this time. When the recording is made by designating phrase No. to be
changed successively, the contents of that phrase are changed to new contents.
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If the recording time of the new phrase is longer than that of phrase before change, the first part of
next phrase may be changed (Fig.5.26). When the changed phrase is reproduced under this state, the
new contents are spoken properly but when it is tried to reproduce next phrase, the play-back is
started at the middle of the changed phrase to the end and then sound is reproduced successively from
the middle of next phrase. This is phenomenon that is taken place as the start address of next phrase
written in the index area remains unchanged from the previous address.

On the contrary, when the recording time of the new phrase is shorter than before change, the late
part data of the phrase before change is left. When new phrase is reproduced, it stops at the end
properly. Needless to say, next phrase is also properly reproduced. In this case, the part belween the
stop address of the changed phrase and the start address of next phrase is not used.

e Phrase to be changed
Index
,_area | Phrase5  Phrase7  Phrase3 Phrase 6
l /I
1000 ( HEX) Phrase 7
Play-back

Phrase 3

+ Case of the recording Recording|(Over)

time of the new phrase is

longer than that before Phrase 3 ;
change. Play-back i
Phrase 6
Play-back
'{
The contents of phrase 3 are
reproduced
]
o Case of the recording Phrasg 3
time of the new phrase is Recording
shorter than that before Phrase 3
change. Play-back
Phrase 6
Play-back
Unused part

Fig.5.26 Change of phrase contents
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5.6.5 LABEL INDEX MODE Operations

The operations of the TC8831F and DRAMs in LABEL INDEX MODE are described in the
following.

Add @ Theindexregister addresses an
Start input Index AO~AI10 index area of DRAM according to
S i ST T astart input.
register ® A0~A10 1
@ Avalue of the address counter is
Index . h :
area written into the index area of
Note Address | DRAM.
DN pouT (Start address)
Data area
Stop address bout® DIN
register
TC8831F DRAM (4M)

Note:  ADM analysis and
synthesis circuit

~ d ter add.
W e | A [ e ]| @ Rkt st
Voice register @  AO~A10 register :

20D | L
(ADI}) @ Voiceis analyzed ( recorded ) by

Y@ Index ADM analysis circuit and voice

Address DIN DOUT area data is written into the data area
Note counter of DRAM:.
Voice data ® The address counter is counted
DOUT@ DIN /’ Data area and steps @ and @ are

Stop address — repeated.

register (1cycle of WE = Bitrate)

A0~A10 ® Theindexregister addresses an
Stop input ‘-—————" —> fedgdi;fes? index area of DRAM according to
— 9 ©® A0~A10 T astop input.
@ The value of bit rate is written
NG Index into the index area of DRAM.
Note DIN DOUT ® Avalue of the address counter is
- written into the index area of
® DOUT DIN Data area DRAM.
Stop address > (Stop address )
register /
Bitrate 9 @ @ The address counter is counted

up and the recording ends.

Fig.5.27 Recording
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ddre (0] Thde index register addressgs an
i ~, S inde DRAM according t
Startinput AO~A10 D Ianst(:;)lf’(ai‘;\e;u% according to
register -
4 AO~A10 @ Start address, stop address and
Index lf)it ratx;.-‘are(ljoaded to TC8831F
area rom the index area.
Note Address DIN @ DOUT
counter
t
Stop address pout DIN Data area
register
Bit rate

Note:  ADM analysis and
synthesis circuit

@ The address counter addresses a

nd ‘::jg":;f;lﬁ data area of DRAMs.
n . ex . . N
register — > @ Voice datais fed into ADM
g AD~A10 ] analysis and synthesis circuit to
i ®@ index produce voice.
Not Address DIN @ DOUT area ® The address counter of TC8831F
ot counter | is counted up.

)
Stop address

register

® The address counter and the stop
address register of the TC8831F
are compared and when the
agree with each other, the play-
back stops at next address.
If not, steps @ and ® are
repeated.

Data area

AVAYA
(DAO)

Fig.5.28 Play-back
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The Index Area

The index area is used for the recording / play-back at the manual control and LABEL INDEX
MODE at the CPU control. This area consists of 4K bits from address 0 ( HEX ) to FFF ( HEX ),
securing for 64 phrase ( 84 bits per phrase ).

At the recording, start address, stop address and bit rate of each phrase are written into index
area. And at the play-back, the contents of this area are read out and set in the address counter, etc.
The contents of the index area for each phrase are shown in the table 5,11, A0~A23 denote the start
address, S0~S523 the stop address, and A23 and S23 represent the most significant bits of them
respectively. Further, BRO and BR1 denote bit rate which are identical to those to be set by the
CNDT command, the same contents as wrillen 3 limes.

Bit rate is written at both the manual control and CPU control. Read out of bit rate al time of
play-back, however, is carried out only at the CPU control. At the CPU conlrol, the same value of bit
rate at the recording is automatically set as the bit rate for the play-back. However, at the manual
control, the bit rate at the recording and that at the play-back can be set independently by BPS0 and
BPS1 terminals.

To read out the contents of the index area, obtain the top address of the index area corresponding
to each phrase from phrase No. , and after setting it in the address counter by the ADLD1 command,
read it in unit of 4 bits by the DTRD command. On the contrary, to wrile data into the index area,
after setting the top address of the index area in the same manner as above, write data by the DTWR

command.
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Table 5.10 Memory map of index area

Address of DRAM Address of DRAM
A1 Ao | Pata faqg Ag | Pata
PPPPPP000000 A23 PPPPPP100000 S23
000001 A22 100001 S22
000010 A21 100010 S21
000011 A20 100011 S20
000100 A19 100100 S$19
000101 A18 100101 $18
000110 A17 100110 $17
000111 A16 100111 $16
001000 A15 101000 S15
001001 Al4 101001 S14
001010 A13 101010 S$13
001011 A12 101011 S12
001100 A1l 101100 S11
001101 A10 101101 S10
001110 A9 101110 S9
001111 A8 101111 S8
010000 A7 110000 S7
010001 A6 110001 S6
010010 A5 110010 S5
010011 A4 110011 S4
010100 A3 110100 $3
010101 A2 110101 S2
010110 Al 110110 S1
010111 AO 110111 SO
011000 - 111000 -
011001 - 111001 -
011010 BR1 111010 —
011011 BRO 111011 —
011100 BR1 111100 - PPPPPP = Phrase No.
011101 BRO 111101 — A0~A23 = Start address
S0~S23 = Stop address

011110 BR1 111110 - BRO~BR1 = Bitrate
011111 BRO 111111 - - = Unused

421

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA (UC/UP) LYE D

" TC8831F-42 B 9097249 0025105 289 EETOS3
5.7 Other Functions

57.1 Voice Trigger Function

The TC8831F has the voice trigger function to start recording only when a voice signal over the
trigger level is applied to the ADI terminal. This function eliminates unnecessary silent from the
beginning of recording and allows efficient use of DRAMs.

1) Recording
To perform the recording by the voice trigger, place the system in the trigger waiting state by
setting the WR terminal at H level at the manual control or by issuing the TRIG command or LABEL
command at the CPU control.
When a signal over the specified irigger level is applied to the ADI terminal under this state, the

address counter of TC8831F begins to operate and recording starts. The output from the EOS
terminal or EOS bit of the status register change at this point of time.

(2) Releasing trigger waiting state

To return to the recording waiting state by releasing the trigger wailing state, give the recording
stop input. That is, set one of the CE, RD and WR at H level al the manual control. Further, at the
CPU control, issue one of the STOP, START and TRIG commands. .

However, be careful at the address counter increase by values shown in the following table.
Further, it is intended Lo perform the recording in the label index mode, stat address and stop address
are written into the index area in DRAM

Table 5.11 Releasing trigger waiting state and address counter increment

Stop input Address counter
CE, WR +1H
Manual control RD (CHAT =1) +400H {max.)
RD (CHAT = H) +4H (max.)
CPU control STOP, START + 1H (max.)
TRIG commands

(3) Play-back
Play-back starts immediately irrespective of level of signal that is applied to the ADI terminal.

422

This Material Copyrighted By Its Respective Manufacturer



B 9097249 0025106 115 EETOS3 TC8831F-43 "

T TOSHIBA (UC/UP) T BME D -
(4) Timing of voice trigger
wi — \
trEN t1rRG

Trigger H level
ADI Vref
Trigger L level

1
EOS EDS
5
Fig.5.29 Timing of voice trigger
Table 5.12 Delay time of Voice trigger
SYMBQL ITEM CONDITION MIN TYP MAX UNIT
CHAT=L 20960/ fcyx - -
t Trigger enable time
TEN 99 CHAT=H 400/ feuk - -
11 Kbps 720/ fok - -
16 Kbps 480/ fok - -
t1rG Trigger pulse width 22 Kbps 360/ fax _ _ sec
32 Kbps 240/ foik - -
11 Kbps - - 740/ fax
16 Kbps - - 500/ fcix
teos EOS Delay Time 5 22 Kbps _ _ 380/ fak .
32 Kbps - - 260/ ek
X Trigger level is refer to section 6.5.3 characteristics. icix = Oscillation frequency (Hz)

(5) Precautions

A signal which is applied to ADI terminal should be biased to Vref, If this bias has an offset,
apparent trigger level changes by that offset. Further, if offsel of the bias is over the specified trigger
level, the recording starts even when no voice is input. -
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5.7.2 Endless Recording Function
The TC8831F has the endless recording function. To use the function, the ENDLS terminal should
be set at H level.
(1) Recording

‘When the ENDLS terminal is set at IT level, if the address counter exceeds the maximum address
of DRAMs, which is determined by the RS1, RS2, M1 and M2 terminals, at the recording, it returns to
0 ( HEX ) and continues the recording, ( When the ENDLS terminal is at L level, in the LABEL
INDEX MODE at the CPU control or mmanual control, the recording stops )

‘When the stop input is given, the recording ends and the contents of the address counter at that
time are transferred to the stop address register and thereafter, the address counter is added by one.
Under this state, therefor, voice in the past for a loop time that is defermined by maximum address
and bit rate is recorded on DRAMs and corresponding address are set in the address counter and stop

address register,
past 8 sec. | Voice of |
OH n2? \n+1 3FFFFH
n : Stop address E> Setin the stop address register
n+1: Start address lj) Setin the address counter

Fig.5.30 Example of endless with one 256K DRAM at 32Kbps

(2) Play-back

After changing the recording waiting state to the play-back waiting state under above mentioned
state, when the start input is given, the play-back for loop time is carried out once and stopped. Since
the contents of the address counter have returned to the state before the play-back, the same contents
can be reproduced again. Through it is possible to stop the play-back in the middle by giving the stop
input, if the start input is given again, the play-back starts from the part following the stopped part
and stops at the end of the loop ( the end point of the recording ).
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3) Precautions

If the recording is stopped before reaching the loop time, the not used recording part of DRAM is
also reproduced.

‘When the ENDLS terminal is set at H level at the manual control, start address and stop address
are not written into the index area. In addition, specification of phrase No. is ignored.
‘When the ENDLS terminal is set at H level at the CPU control, the label command cannot be
used. The START command or TRIG command shall be used.
‘When the ACL terminalis set at L label, reset to internal state and play-back cannot be made.
573 Pause Function
The TC8831F has the pause function at the play-back.
(1) At the manual control

‘When the CE terminal is set at H level under the play-back, the play-back is paused, When an H
level signal ( start input ) is applied to the RD or WR terminal, the play-back is continued. Further,
when an H level signal ( stop input ) is given to the CE terminal again under the play-back pause
state, the system returns to the play-back waiting slate.

(2) At the CPU control

‘When the STOP command is input during the play-back, the play-back is paused. When the
START or TRIG command is issued under this state, the play-back is carried out continuously.
TFurther when the STOP command is again issued under the play-back pause state, the system
returns to the play-back waiting state.

(3) Common specification

Under the play-back pause state, the KOS terminal is kept at L level and EOS flag in the status
register is kept at reset. When the state is released and it returns to the play-back waiting state, they
are changed to H level and set, respectively,
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574 Pop Noise Cancel Function
The TC8831F has the functlion to reduce pop noise which is produced at the end of recording and
play-back.
(1) Recording

Once the stop input is given under the recording, the recording is stopped when a voice signal at
the ADI terminal becomes smaller than the specified level. However, if the address counter overflows
under the recording, the recording ends immediately irrespective of voice signal level.

(2) play-back

Once the stop input is given under the play-back, the play-back is stopped when a voice signal to
be reproduced becomes smaller than the specified level. However, the system is placed in the pause
status irrespecfive of voice level. Further, if the stop input is given under play-back pause state, the
system is placed in the play-back waiting state irrespective of voice level.

3) Precautions
A signal which is applied to the ADI terminal should be biased to Vref. If this bias has an offset
over the specified level, the recording will not stop even when the stop input is given under the

recording.
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5.8 Maximum Address of DRAM

‘When the contents of the address counter reach the maximum address under the recording in the
LABEL INDEX MODE at the CPU control or manual control, the TC8831F stops the recording
automatically. In this case, the maximum address is stored as the stop address of a phrase. Further,
the address counter is preset at address 1000 (HEX).

In the case of one phrase recording/ play-back, the stop input or stop command is unnecessary.

This maximum address changes according to the settings of RS1, RS2, M1 and M2 terminals.
These terminals should be set according to kind and quantity of externally connected DRAMs ( table

5.13).
Table 5.13 Maximum address

External DRAM | Rs2 Rs1 w2 m1 | Maximam

256K DRAM 1pc. 0 0 0 0 3FFFFH

" 2pcs. 0 0 0 1 7FFFFH

“ 3pes. | 0 0 1 0 BFFFFH

“ 4pcs. 0 0 1 1 FFFFFH

iM DRAM  1pcs. 0 1 0 0 FFFFFH

“ 2pcs. 0 1 0 1 1FFFFFH

“ 3pcs. 0 1 1 0 2FFFFFH

" 4pcs. 0 1 1 1 3FFFFFH

4M DRAM  1pcs. 1 0 0 0 3FFFFFH
" 2pcs. 1 0 0 1 7FFFFEH 10 =L level
“ 3ps.| 1 0 1 © BFFFFFH |1 =Hlevel

" 4pcs. 1 0 1 1 FFFFFFH
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Reset Operation
The Status under Reset Operation

‘When the ACL terminal is set at I level, TC8831J stops all operation such as recording / play-
back.

However, the refresh counter continues to operate and thercfore, the contents of DRAMs remain
unchanged.

Further, BUSY flag in status register becomes set during this period.
The Status after Reset Operation

‘When the ACL terminal becomes from L to H level, the internal state of TC8831T is initialized as
shown below.

(1)  Set the play-back waiting state.
(2)  Address counter and stop address register are preset to 1000 (IIEX).

(3) ADDRESS OVERFLOW DETECTOR and ADDRESS COMPARATOR FLIP FLOP are
reset.

(4) At the CPU control, bit rate becomes 32kbps, and silence status is released.
(6) REC and OVR flag in status register are reset.
After terminating the above completely, BUSY flagis reset.
Reset Processing after Power ON
‘When the after power on, the following items become unstable.
(1) Recording and play-back state.
(2)  Address counter.
(8) ADM analysis/synthesis circuit.
(4)  Other processing circuits such as start and stop processing.
Therefore, to initialize this unstable condition and assure proper operations, apply ACL signal.

ACL signal to be given after power ON and it’s pulse width are shown in Fig.5.31.
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Power source
_’l l*— tpA
ACL —>|_<—— tacL
1.534s (min. )

BUSY flag
( Status register) / _
30.5us (max.)

Unstable (Referto 5.2.4)

Fig.5.31 ACL pulse width
However, if width of tpa after power ON is long, the unstable status lasts and causes malfunction

(start recording / play-back, ete. ) in F'ig.5.31.
So, a power on reset circuit is constructed by attaching a 14F capacitor to the ACL terminal,

makes the system initialization is possible immediately after power ON as illustrated in Fig.5.32.

TC8831F

R (5kQ~20kQ)

>
|

1uF '

Fig.5.32 Power on reset circuit

TC8831F-49 I I
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Power source
VIH —
AT VIL T
—/ tact ( Determined by time constant of CR,
) about 6.7msat R=7kQ)
BUSY flag
( Status register) 1 * Note
tpy’

Fig.5.33 ACL input at power on reset

However, the power on reset is effective only for a rapid step power rise and when power rise is
gentle or power on/off is repeated in short cycle, no system initialization is performed.

TFurther, if the ACL terminal can be controlled by a CPU regardless of power on / off at TC8831F
side, the system initialization can be made as shown in Fig.5.34

Power source /

]
i
1
1
i
ACL 1
ACL |
[]
1
i (Varying depending upon stable status of
! power rise, several ms are required )
1
1
)
BUSY flag
( Status register,
’ L ,'/ ¥ Note
try’
]

¥ Note tgy'isatime thatis required to stabilize oscillation after power on and it varies depending
on an external oscillation device. (Several msin case of CSB655)

Fig.5.34 System initialization by CPU control
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5.10 Address Counter
An address counter of TC8831F is divided into row address as lower side and column one as upper

side.

W | I e B

CAS I_I
n~as ik  Roweddes X S X7

m ||

X
v

Invalid address

Terminal name —i A10 A0} A10 A0

Column Row
am |A21 A1 |A10 A0|

Designate \

address ™M [A19 A10|A9 A0]

256K |A17 A9|A8 A0|

Fig.5.35 Output address
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5.1 Access Timing at DRAM

(1) Atrecording (DRAMs write cycle ) with 32Kbps bit rate.

g
=
o
-

L
S T | e T T Iy

AO~A10 an X An el X An+2 X An+3

we Ll i i
DOUT ////// INVALID DATA ////m VALID DATA (1) X VALID DATA (2} X VALID DATA (3)

(2) Atplay-back (DRAMSs read cycle ) with 32Kbps bit rate.

EOS I

A L U iU LU I U L

e | s | s | e ¥ s e e s T

AO~A10 An X An+1 X An+2 X An+3

Note Designates the refreshed addressin
above conditions
every 6 addresses at 11 Kbps.
every 4 addresses at 16 Kbps.
every 3 addresses at 22 Kbps.
par one cycle of read / write.

X An : Outputaddress
VALID DATA : Voicedata

Fig.5.36 Accesstiming of DRAMs
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5.12 Precautions
5.12.1 At The Both CPU Control and Manual Control.

o Terminals of RS1, RS2, M1, M2 and ENDLS should not be changed during the recording / play-
back operation.

o During the initialization, operation such as recording / play-back stop. However, the refresh
counter continues to operate so that, the contents of DRAMs can remain unchanged.

° When the DRAMS capacity is fully used, subsequent recording is not allowed to protect the data
stored in DRAMs. Therefore, to make the recording newly, reset the address counter again by the
ACL terminal at the manual control or NOP and CLEAR command at the CPU control,

5.12.2 At The Manual Control.

o The selection of phrase, bit rate and recording / play-back are read by start input and not changed
until next start input given. That is, TC8831T does not care those conditions ( H or L level ) afler
start operation has done.

5.12.3 At The CPU Control

o Under the recording / play-back and play-back pause states, any command other tan START,
STOP and TRIG commands should not be given. When other commands are given to the
TCB8831F, the operation becomes unslable.

o The recording by the LABEL command will always start by the voice trigger function.

o Do notissue any undefined command codes which are not listed on the commands list. Ifissue, the
operation will become unstable.
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5.13 Connection of DRAMs

The TC8831F uses DRAMs ( Dynamic RAMs ) for the storage of voice data.

Up to 4 pieces of 256K, 1M or 4M bit DRAMs are directly connected to the TC8831F. But it is
impossible to connect together with different capacity DRAMs in capacity.

/r/VDD

Voo

alu (']
<&

RS2
RS1
M2
M1

DIN
DouT
A0
Al
A2
Vss1
A3 TC8831F
Voo
A4
A5
Ab
A7
A8

L A9 X
—_ A10X

] 0.1y N\

NI=

|
|
o
< <
o

[
<

]
v
= |

DI

o
<

vecC
A3
A2

TC514100JL

[
—| DOUT WRITE

2 vss

A4
AS
— A6

—— A7
A8

A9

= NC

e~
2

<
v

)
(")

S

¥ A9, A10 terminals are not used for 256K DRAM.
A10 terminal is not used 1M DRAM.

<t
n
<<
(o]

9l
<€
U

T ke

Fig.5.37 Connection of DRAM (In case of 4AM DRAM )
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Fig.5.37 shows the connection with DRAM. In case of two or more DRAMs, CAST terminal of
TC8831F must be connected to the CAS terminal of 1'st DRAM, the CAS2 to the CAS of 2nd DRAM
and so on, That is, CASI~CAS4 terminals must be connected to the CAS terminals of each DRAM
respectively, Other terminals for DRAM of TC8831F may be connected in parallel to every DRAM.

Some terminals of TC8831F must be set high or low according to the type and number of DRAM to
be connected. These conditions shown in table 5.18 must not be changed during recording or
reproducing operation.

Table 5.14 Terminal setting according to type and number of DRAMs

Terminal name RS2 RS1 Terminal name M2 M1
DRAM capacity DRAM quantity
256K bits 0 0 1 pc. 0 0
1M bits 0 1 2 pcs. 0 1
AM bits 1 0 3 pcs. 1 0
0=LIlevel
4 pcs. 1 1 1=Hlevel

5.14 Clock Generator

TC8831F has two clock generators, ceramic resonator and capacilor are connected between XIN
and XOUT terminals, and a resisler is connected between RIN and ROUT terminals.

If using external clock, it should be fed to XIN terminal directly. ( XOUT' should be left open ).

TC8831F TC8831F
XIN Xout XIN XouT
) ) [ I
{0 open
100pF == CSB635 —— 190pF P.G.
777
(a) Using internal oscillator (b) Using external oscillator

Fig.5.38 Oscillator
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5.15 Analog Circuit
The TC8831F incorporates microphone amplifier and band pass filter. Therefore, voice recording
/ play-back system is easily composed with a microphone and an audio amplifier circuit.

5.15.1 Microphone Amplifier part

( Caution)
~ ADI Be careful for wiring. The signal from
I E § microphone is so smalt that itis easily
“ v \ . .
g 2 55 g & = influenced by noise from surroundings.
i Further, the ground of the analog part should
LHJ be separaled from that of the digital part on
Ta= PCB.
1 1
0.1;7[' # A
¢ d
7 Digital ground —l— Analog ground

Fig.5.39 Connection of microphone

Microphone amplifier includes two stage.
®Between MICIN and C1 — Gain is about 26dB
®Between C2 and MICOUT — Gain is about 20dB
So, there are three ways @, ®, and O +@. One is selected according to the type of microphone. C1 or
MICOUT terminal should be connected to ADI terminal at the case of D, @, and @ +@®, respectively.

GV
[dB}

60

40

20

0

102 103 104 [Hz]

Fig.5.40 Frequency characteristics of microphone amplifi
?Between MICIN and MICOUT)
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Fig.5.40 Shows microphone amplifier characteristic between MICIN and MICOUT with couplings
C1 and C2.

Further, when on-chip Microphone amplifier is not used, it is possible to apply voice signal
directly into ADI terminal. If a voice signal which is applied to ADI terminal is not biased to Vref
level, a coupling capacitor of about 0. 1 #F~ 14T should be inserted into the circuit,

5.15.2 Filter Part

The frequency characteristic of the band pass filter which is on chip the TC8831F is shown in
Fig.5.41, The band pass filter consists of a combination of the 1’st order high pass filler and 2'nd order
low pass filter. Cut off frequency of the low pass filter can be changed by selting of the LPF terminal.

GV
[dB]
0 CFPTRR
1
|/ N
LPE=H
-10
AN
-20 LPF=L —\
-30
102 103 104 [Hz]

Fig.5.41 Frequency characteristics of band pass filter
( Between FILIN and FILOUT)

\Y \
TC8831F LPF pp or sz VoD
FILOUT thb
FILIN T0ka
DAO
1004F
2 0% T
S 12 SP (890)
.0 =
+—0.1yF 0.014F
o ' : | P
Ar Digital ground TA7368P Analog groun =
Fig.5.42 Connection of audio amplifier
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5.15.3 Equivalent Circuit
éx?kﬂ 300k
30kQ 1;F 30k 1;F
O—W— : O
— —1
MICIN 1 c2 MICOUT
Microphone amplifier
T T L W T
T —t WA
oA - MW -
FILIN :[>—'WV—< _D——{l
F +
FILOUT
>
l W
Vret I—“'—]
Band pass filter
Fig.5.43 Equivalent circuit of analog part

|

|

| 438

This Materi al

Copyrighted By Its Respective Manufacturer




BN 9097249 0025122 348 EMTOS3 TC8831F-59

TOSHIBA (UC/UP) B4E D .
6. ELECTRICAL CHARACTERISTICS
6.1 Absolute Maximum Rating
SYMBOL ITEM RATING UNIT
Vpp Supply voltage -03 ~ 6.0 \
Vin Input voltage ~03 ~ Vpp+0.3 \
Vour Output voltage ~03 ~ Vpp+03 \
Tsta Storage temperature -55 ~ 125 °C
6.2 Recommended Operating Conditions
SYMBOL ITEM RATING UNIT
Vop Supply voltage 45~ 55 \Y
Vin Input voltage ¢ ~ Vpp A
Vour Output voltage 0 ~ Vpp Y
Toer Operating temperature -10 ~ 70 °C
fea Operatingfreq.uen.cy 640 ~ 1000 KHz
( Ceramic Oscillation )
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6.3 DC Characteristics (Vpp =5V * 10%, Ta = 25°C)
SYMBOL ITEM CONDITION MIN TYP | MAX | UNIT
input D0~D3. WR
%) high RD. CE. BPS0.1 Vin=VDD, CPUM=L 20 100 500
current MREC, ENDLS CHAT=L, OFF=L. STBY =L
QUIET A
it Input low current 1 (DIN) Vin=0Vv 20 100 500
a2 Input fow current 2 (ACD) | vin=0V 250 500 | 1000
ik Input leakage current Vin=0~Vpp. CPUM=H - - 10
Viut Input high voltage 1 DIN, DO~D3, WR, RD. CE 2.4 - -
Vin2 Input high voltage 2 Except above 4.1 - -
Vi Input low voltage 1 DIN, PO~D3. WR. RD. CTE - - 0.8 v
V2 Input low voltage 2 Except above - - 0.4
Ion Output high current Vour=2.4V 0.5 - -
loL Output low current Vour=0.8V 0.5 - -
Iss1 Supply current 1(Vssq) Under no signal loyr=0mA - - 2 mA
lss2 Supply current 2(Vss3) Under no signal lout=0mA - - 2
Precautions: 1) Each TYP. valueis under VDD = 5.0V, Ta = 25°C

2) MIN. MAX. values are defined by their absolute values.
3) Supply current measured with external clock generator of 655kHz at operation mode
and 46kHz at stand-by mode
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6.4 AC Characteristics (Vpp =5V * 10%, Ta = 25°C, f¢ | k = 655kHz, CL = 50pF)
6.4.1 Data Read ( read status register)
SYMBOL ITEM MIN TYP MAX UNIT
tacc Read access time — — 300
top Output disable time —_ — 150 n

Dataread(1)

CE

RD

DO~D3
(oum)

Dataread (2)

CE

D0~D3
(OuT)

i\ QMMM

ViR ~— \
ViL — X 7/
t
tacc o
VoH — 4 X
VoL — >§ VALID 7§<

Don‘t Care
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6.4.2 Data Write (write of command )
SYMBOL ITEM MIN TYP MAX UNIT
tos Data set up time 100 — —
tpH Data hold time 150 — — ns
twre WR pulse width 300 — —

Data write (1)
— Vi —
ce T Z Mhhttr AN
twrp
S Vn — T\
WH ViL ——

ViH —
D0~D3 ViL
(IN)

tps | [toH
| |

R

VALID :E(

Data write (2)
o Vi — ——\
CE Vi — 7
twre
— ViH =
w W= I
VIH — \
DO~D3 Vi X vauo X

(IN)
m Don’t Care

Input level Comparison level
° Vg = 2.6V °o Vg = 2.4V
o VL = 0.6V °o Vi = 0.8V

e Vou= 2.4V
o VoL = 0.8V
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6.4.3 Voice Analysis { recording )
SYMBOL ITEM MIN TYP MAX UNIT
tASR Row address set up time 150 — —
tRAH Row address hold time 350 763 — ns '
trAS RAS pulse width — 2.29 — #S
tasc Column address set up time 150 —_ —_ ns
tcaH Column address hold time 3.00 3.81 — s
tcas CAS pulse width — 763 — ns
twcs Write command set up time 350 763 — ns
twep Wpulse width —_ 1.53 — us
tows Data output set up time 4.0 — —
towH Data output hold time 25.0 — — us
tras
N VoH— — ¥ /—__
RAS VoL — S(
tcas
- —— VoH ~—
CAST~CASA yor' N Y
. tasr| | tran tasc| [Tcan
== | > <>
VoH — CROW FCOLUMN 3
A0~A10 VoL — )Z ADDRESS L ADDRESS ,E(
twcs
twee
YoE VoH ~—
WE Vo — \( /
kpwy tpwH
Vo — t 3
bouT VoL — )gt VALID JK

Comparison level
VoH = 2.4V
VoL =0.8V
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6.4.4 Voice Synthesis ( Play-back )
SYMBOL ITEM MIN TYP MAX UNIT
tpcs Data inputset up time 500 — —
tocH Data input hold time 0 —_ — s
tras
R VOH = T ¥ /—_——
RAS VoL — X:
1 teas
— — . Voyq—
CAST~CASA o Y
LA_S& traH tasc tcau
VoH — FROW CCOLUMN
A0~A10 VoL — )Z ADDRESS (ADDRESS;E(
tpcs  tocH
i
ViH — X
DIN ik — { VALUD F——
Note : Excepting tpcs, tpch the values applied in the above are the same as those at voice
analysis.
Input level Comparison level
° Vg = 2.6V °o Vi = 2.4V
o Vi = 0.6V o V). = 0.8V
o Voy= 2.4V
° VoL = 0.8V
6.4.5 Measurement Circuit
M 6.7kq Input level Comparison level X R=
° Viy =2.6V ° Vg =2.4V tacc e 10kQ
o Vi =0.6V o V)L =0.8V top e 1kQ
Ci = 50pF R o Vo =24V
o VoL =0.8V
Diode : 181588
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6.5 Characteristics of Analog Circuit
( Unless otherwise specified : VSS1=VSS2 =0V, VDD =5V, Ta =25 °C, fin = 1 kHz)
6.5.1 Microphone Amplifier
SYMBOL ITEM TERMINALS CONDITION MIN TYP MAX UNIT
Ving MICIN MICAMP (1) +(2) - 12 16
Vin2 Input voltage MICIN MICAMP (1) - 120 160 mvVp_p
range
Vins 9 c2 MICAMP (2) - 240 320
MICIN
Gy - 46 -
-MICOUT | Viy=12mVy_p
MICIN fin = 100Hz~10kH
Gyz Pass band gain IN * * - 26 - ds
-C1
c2
Gy - 20 -
- MICOUT
i MICIN Vin=12mV, _
THD T?tal h'armonlc N=14mVp-p _ ~ 2 o
distortion —MICOUT | f,y=100Hz~10kHz
R i MICIN 20 30 40
N1 Inputimpedance _ ka
RiNz Cc2 20 30 40
R c1 - 5 -
OouT] 9utput _ xQ
Rour2 | impedance MICOUT - 5 -
6.5.2 Band Pass Filter
SYMBOL| ITEM TERMINALS CONDITION MIN TYP MAX UNIT
Vin Input voltage FILIN - - 2.4 2.6 Vp-p
range
FILIN Vin= 1.0V p, LPF=V
Gy Pass band gain ™ p-e ee -30 - 2 dB
~ FILOUT | fiy= 100Hz~10kHz
i FILIN Vin=1.0Vp_p, LPF=V,
THD Tf)tal h.armonlc IN p-p oD _ B 4 %
distortion ~FILOUT
Riy Input impedance FILIN - - 7 - M0
Rour f)utput FILOUT - - 5 - ka
impedance
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6.5.3 Audio In
SYMBOL [TEM TERMINAL CONDITION MIN TYP MAX UNIT
v | Inputvoltage ADI - - +1.2 1.6 v
range
Rin Inputimpedance ADI - - 50 - kQ
Ving Voice trigger ADI _ _ +160 _ mv
level
Veinr Stop recording / ADI ~ _ +310 _ mv
play-back level
6.5.4 Audio Out
SYMBOL ITEM TERMINAL CONDITION MIN TYP MAX UNIT
Rour | OutPut DAO - - 5 - kQ
impedance
Values of input voltage range, voice trigger level and stop recoding / play-back level
Note | are measured as signals biased to Vref.
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6.5.5 Measurement Circuit of Analog Part

(ViN, Vg, THD)

Voo 5V

N

Voo 5V

100P><2

Qutput

:,___” o (FILOUT)

60 e Osaillator

I y{ :

Os:tllator

ﬂﬂﬂﬂﬂﬂﬂlﬂ[ﬂﬂﬂﬂﬂ
rUUWHIJHHH

——

7¢7 GND

Output
(MICOUT)
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7. OUTLINE DRAWINGS
60 PIN MINI FLAT PACKAGE Unitin mm
(QFP60-P-1414A)
< 0.3520.1 gl
DR
—TT]46 3011
 Iw— rr—
 — PR I —
D 0 — |
[ B I — |
 — e |
o MARKING o —
 — N — 14.0+£0.2 [(17.6£0.3)
 — ' — |
—— AREA —
| — I |
- ] TT—
 S— (1T 1
 — I — |
60 16 [ LI
15
R ittt
1.4TYP
14.0+0.2
P (17.6 £0.3) .

2.25MAX

+
H—M 0.15£0.1
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8. APPLICATION CIRCUIT

MANUAL CONTROL TYPE
—O0~0—0 +5V 68k
0.1
“Yo0u sp
FJ;_I__OGND
'L Digital ground R 0.01
MIC E =
ﬂ: 10k
L Analog ground = P TA7368P
,L J 23
,‘,v°° 12)13]1 1s|15 171 18 19 2d 7] 8] sl 6[s3
— Z2 - N B = Z = W oo Q
- 33RDG””3Q§38 spps28
START/STOP G = o = 3 s
PAUSE /STOP 55— 31CE = - Ao
REC ———0 o 34 |MREC AJa9 |
—.g_.c 30 D, A |50
°; 2|, als2
PHRASE i TCBB31F Aap
L o' 27]b, Aglss
———8 o 35|eeso A |56
BIT RATE { o 16 |arss A b5z
b——0n o  36]
ENDLESS ) 28 JEnpLS N
4+———0 o 38|
0 Ayl59
Dgys |42
RESET 55 24 Jacl [ 1
‘L—H_I_ + doh35%5 =2 5§ I;lmlal:mm
I 228353 8 [BBIBIIL
10} [43]25]24] 11_|_41 42 1]2]2 4 as|aa
* 0.14F capacitor is needed between VCC 51 ‘36355
and VSS$ of each DRAM. 0,; sl
* Other pins of TC8831F should be left T8
open. =
TC511000AP
9
:2 A, Ve T:r a, Ve —T
111 As 15 I Ay —
s Ay Dw [37 Ay Dy
A;  Pour f3 As Pour
z A2 RAS 2 A, RAS
—L4a, WAITE A, WRITE
2y, AT A OAS

Vss Vss
RAM, RAM,
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